(54) METHOD OF PRODUCTION OF CARBONATE-CONTAINING POLYMERS 



The proposed invention is related to a method of producing polymers and copolymers 
with carbonate groups that can be utilized as coats, adhesives, glues, and sealants. 

A known method involves producing carbonate-containing polymers, namely, 
low-molecular-weight polyesters having two or more cyclocarbonate groups, by an interartion of 
polyglycidol polyesters and carbon dioxide at 120 to ISQOC in the presence of a catalyst, a haloid 
salt of an alkali metal and a tetraalkylammonium halogenide. Such cyclocarbonate polyesters 
may be used as starting products to produce urethane materials. 

However the known method is used to produce only polyesters with terminal 
cyclocarbonate groups of the formula as follows 



c • . 

where R is a di- or polyvalent oxygen-containing group. 

Such a structure of carbonate-containing polyesters predetermines their excellent oil and 
benzene resistance, resistance to some aggressive media, good adhesive properties, while 
simultaneously offering poor cold resistance, rather low elasticity, high water absorption, poor 
dielectric properties and strong dependence of modulus value on temperature. 

The aim of the invention is to expand types of used cyclocarbonates and to produce 
unsaturated hydrocarbon polycyclocarbonates that can be vulcanized both at double bonds and at 

cyclocarbonate groups. 

The essence of the offered invention lies in that carbonate-containing polymers are 
produced by an interaction of epoxidized polydienes vwth an excess of carbon dioxide at 120 to 
150°C and 60 to 70 atm in the presence of a catalyst, a tetraalkylammonium halogenide for 14 to 
20 hr. 
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Oxirane resins, polydivinylisoprene and other unsaturated polymers and copolymers 
epoxidized at double bonds are used as epoxidized polydienes. 

When the process takes place in milder conditions (70 to 100»C for 5 to 10 hr) it is 
possible to produce partially carbonized polycyclocarbonate polydienes, i.e., containing both 
cyclocaibonate and epoxy groups. 

Example 1 . A 1 -liter autoclave is charged with 428 g of oxirane resin having a 
molecular weight of 2000, 0.3 1 g of tetraethylammonium bromide and caAon dioxide is flowed 
therethrough. The process takes place at 150°C and a pressure of CO2 of 75 atm for 16 hr until 
pressure drop in the autoclave stops. The parameters of the resultant product are as follows: 

Content of carbonate groups, % 36.9 

Content of epoxy groups, % 0 

Viscosity at 80°C, poise 1030 

Glass transition temperature, "C -25 

Example 2. The autoclave is charged with 250 g of epoxidized polyisoprene having a 
molecular weight of 8000 (the content of epoxy groups is 6.4 %), 3.7 g of tetraethylammonium 
bromide and carbon dioxide is flowed therethrough. The process takes place at 120OC and a 
pressure of CO2 of 6 atm for 1 0 hr until pressure drop in the autoclave stops. The parameters of 
the resultant product are as follows: 

Content of carbonate groups, % 12 

Viscosity at 80**C, poise 750 

Glass transition temperature, °C -49.5 

Example 3. The autoclave is charged with 3 17 g of epoxidized polydivinylisoprene (the 
content of epoxy groups is 18 %), 64 g of tetraethylammonium bromide and carbon dioxide is 
flowed therethrough at 75 atm and 150°C for 14 hr. 

The product has the following parameters: 

Content of carbonate groups, % 19.6 
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Content of epoxy groups, % 8.2 
Viscosity at sec, %, poise 10000 
Glass transition temperature, "C -24 

The proposed method thus can expand types of carbonate-containing polymers and 
provide unsaturated hydrocarbon polycyclocarbonates capable of vulcanizing both at double 
bonds and cyclocarbonate groups. By varying process conditions, pblycydocarbonate 
polydienes can be synthesized with different degrees of carbonatization wWch make it possible 
to produce materials with the widest range of properties. 



Claims of the invention 

A method of producing carbonate-containing polymers by interaction of epoxy-containing 
compounds and carbon dioxide in the presence of tetraalkylammonium at 120 to 150«C 
characterized in that epoxidized polydienes are used as starting products in order to expand types 
of carbonate-containing polymers and to provide unsaturated hydrocarbon polycyclocaitonates 
capable of vulcanizing both at double bonds and at cyclocarbonate groups. 
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iSllgSge'pIlyol^f^n^carbonate based coatings, adhesives, sealants. 
p«pd from epoxidised polyclefin and carbon di oxide under pressure 

using tetra alkyl airanonium hala.de. 
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(54) CnOCOB nOJiyHEHHJl KAPBOHATCOAEP>KAmMX 

nOJlHMEPOB 



ripejXJiaraeMoe H3o6peTeHHe othochtch k gho- 
co6y noJiyMCHHH nojinMepoB k cono.nHMepon c 
Kap6oHaTHbiMH rpynnaMH, Koxopue Moryx 6btTb 
HcnojibsoBaHbi b KaqecTBe noKpbixHH, aAresH- 
DOB, KJieCB, repMeTHKOB. 

HasecTeH cnoco6 noJiyMeiiiiJi KapdoHarcoAep- 
>KamHX noJiHMepoB, a hmchho HHaKOMOJieKyjiHp- 
Hwx no;iH3$HpoB, coAepjKaiuHX ABC HJiH 6oJiee 
UHKJJOKap6oHaTHbix rpynn, BsaHMOAeficTBHCM 
noJiHrJiHUHAHJioBwx noJiH34)HpoB H AByoKHCH yr- 
jiepoAa npH 120— 150**C b npHcyrcTBiiH Karajin- 
aaropa — raJioHAHUx co;ieft mejiOMHbix MeraJi- 
jiOB H raJioreiiHAOB TerpaaJiKHJiaMMOHHA, TaKHe 
UHKJiOKap(5oHaTHue no.nH3(J)Hpbi Moryr 6biTb HC- 
no.nb30BaHU b KaMecTBe HcxoAHbix npoAVKTOB 
A-iH nojiyMeHHH yperaHOEWX MaTepnaJiOB. 

OAHaKO ii3BecTnhiM cnocoCo.M noJiyMaiOT viHUJb 

n0.nH3(l)HpbI C KOHUeBblMH UHKJJ0Kap60HaTHbIMH 

rpynnaMH (j)opMyjibi 



I 

D 
C 



•CH— CH2 



p;^e R — ABvx- n;iH nojiHBajieHTHWfi KiicJiopoA- 
coAep>KamJ<fi paAHKaJi. 

TaKan crpyKxypa Kap6onaTCOAep>KamHX no- 
jjH34)HpOB npeAonpeAe^njieT hx xopomyio MacJio-, 



6eu3ocTorn<ocTb, cTOHKocTb K pHAV arpcccHB- 
jibix cpcA, .\opoiu!:c aAresHOHUbic cBofiCTsa, ho 
B TO >Ke DpeMJi n.noxyio MopoaocTofiKOCTb, cpaB- 

HHTCJlbHO nH3KyiO 3lnaCTHMHOCTb, BblCOKOC BO- 

5 ;xonorjiomeHiie/ n.noxne AHs.neKTpimecKHe noxa- 
aarcjiH h oiJibMVio saBUCHMOCTb Be.nHqHHbi mo- 
AV.151 OT TeMncpaTypu. 

•'Uejib jisoCpexeHiiH — pacimipeHHe accopxH- 
MCHxa iicno.ib.-^ycMbix miK^noKapOoHaxoB h no- 
lo jiyneHiie HCnacbimeHHux yr.aeBOAopoAHUX no- 
jiHUHK-xoKap6oHaxoB, Koxopbie Moryx By-ixaHH- 
soBaxbCfl KaK no abohhwm cbh35im, xaK H no 
unKJiOKapSondBfHbiM rpynnaM. 
CviUHOCXb npexnaracMoro nsoepexeHUH saK- 
15 jjioqaexcfl b xom. mxo Kap6oHaxcoAep>KamHe no- 
jiHMepbi ncivHaiOT BsanMOAeficxBHeM bhokchah- 
poBannux rioJiiiAiieiiOB c AByoKucbio yrJiepoAa, 
BSHXOfi B H36blTKe, npH 120— 15ff'C H AaBJieHHH 
60 — 70 axM B npHcyxcTBHH KarajinaaTOpa — 
20 rajiorcHHAOB TexpaajiKiiJiaMMOHUH b xeMeHHC 
14—20 n. 

B KaMecxBe snoKCHAHpoBaHHbix hovXhahchob 

HCn0.nb3VlOX OKCIipaHOBbie CMOJIU, nO.IHAMBHHH.I- 

ii3onpeH iJ npomie HCHacbimeHHwe noJinMepbi 
25 H cono-niiMepb!. iiposnoKciL^npoBonHbifi no Aoofi- 

ripn npoBCAennn npouecca b CoJiee mhtkhx 
ycJiOBiiflx (70— lOO^C, BpeMH peaKUHH 5—10 m) 
'bo3MO>i<ho noJivMHXb noJiHUHKJiOKapeoHaxnoJiH- 
30 AHCHbi, KapOoHi'ir.OBaHHwe MacxvpiHO, x. e. coAep- 
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>Kaiuiie KaK uHK^noKapGoHaTHue, raK h snoKCHA- 
nwe rpynnbi. 

n p H M c p 1 . B aBTOMSB CMKOCTbio 1 Ji sarpv- 
>KaioT 428 r oKcnpaHOBofl cMo.nbi MOJieKyjinp- 
Horo Beca 2000, 0,31 r 7eTpa3THjiaMM0HHJi 6po- 
MHCToro H nponycKaioT iiByoKHCb yrJiepoAa. 
nponecc BcayT npn ISCC « zianvieiiHH, CO2 
75 aTM AO npeKpamcHHfl naAeiiHH AasjienHH b 
aBTOK.naBe b xeMeuHe 16 h. noKaaaxeJiH noJiy- 
MGHHoro npoAyKTa cJieiiyiomHe: 
CoAep>KaHHe Kap6oHaTHUX rpynn. % 36,9 
Co;iep>KaHHe anoKCHAHHX rpynn, % 0 
BHSKOCTb npH SOX, n ^ 1030 
TeMnepaivpa cTeKJioBaHHH,*C — 25 

npHMep 2. B aBTOK.naB 3arpy>itaiOT 250 r 
snoKCHAHposaHHoro noJiHH3onpeHa MOJieKyvujp- 
Horo seca 8000 (coAepHcaHne anoKCHAHUX rpynn 
6,4%), 3,7 r TeTpasTHjiaMMOHHH 6poMHCToro h 
n'ponvcKaioT AByoKHCb yrjiepoAa. Flpouecc Be- 
Ayr iipH 120*'C h AaBJieHHH CO2 6 aTM Ao npe- 
KpameHHfl naAeHHH AasJieHHH b asTOKJiaBe b tc- 
HCHHe 10 H. noKaaaxejiH no^iyneHHoro npoAyKTa 
cjieAyioiuHe: 
CoAepJKaHHe KapCoHaTHUX rpynn, % 
BHSKOCTb npH 80*C, H 750 
TcMnepaTvpa cTCKJiOBaHMH, — 49.5 
npHMcp 3. B aBTOKJiaB 3arpy»caiOT 317 r 
siioKCHAHpoBaHHoro nojiHAHBHHHJiHaonpena (co- 
Aep^aHne anoKCHAHbix rpynn 187o), 64 r tct- 
pa3TH.naMMOHHH 6poMHCToro H nponycKaiOT Asy- 
OKHCb yrjiepoAa npH AaBJienHB 75 aTM b rene- 
HHC 14 H npH 150X. 



lloJivMeKUbiii npoAyKT hmcct cJiCAyioiune no- 
KaaaTejiH: 

CoAep>KaHHC Kap6onaTHbix rpynn. % 19,6 
CoAep>KaiiHe snoKCHAHwx rpynn, •% 8,2 
5 BasKOCTb npH 80X. U 10000 
TeMnepaTypa CTCKJiOBaHHH, — 24 

TaKHM o6pa30M, npeA-naracMbui cnoco6 nos- 

BOJIHGT paCUJHpHTb aCCOpTHMCHT Kap60HaTC0- 

Aep>Kamnx nojiHMcpoB h no-iyMHTb HenacbimeH- 
10 iiue yniCBOAopoAUbie nOviHUHKJiOKap6oHaTU, 

cnoco6Hbie uyjiKaHHSOBaTbCH KaK no ABOftHbfM 

CB«3HM, Tax H no uHKJioKap6oHaTHbiM rpynnaM. 

BapbKpvH ycioBHH npouecca, mo>kho CHHTesH- 

poBaTb " nojiHUHK;iOKap6oHaTnoJiHAHeHH c pas- 
15 jiHMHoft creneHbio KapCoHHsauHH, mto no3BOJiH- 

CT no;iyqaTb MaTcpHaJiw c caMWM uiHpoKHM ah- 

anasoHOM cboActb. 
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0. opMVJia H3o6peTeHHH 



Cnoco6 nojiyMeHHH Kap6oHaTCOAep>KamHX no- 
.THMepOB B3aHMOAeHCTBHeM snoKCHACoAepMca- 
lUHx coeAiineHUH n AByoKHCH yrJiepoAa b npH- 
cvTCTBHH ra.aoreHHAOB TCTpaaJiKHJiaMMOHMH npH 

25 120— 150X, OTJlHMaiOmHfiC5I T€M, qTO, c 

ucjibio paciUHpeHHJi accopTHMeHTa Kap6oHaTco- 
Aep»<amHx nojiHMepoB h nojiyMeHHH HenacH- 
mcHUbix yrjicBOAopoAHMx noJiHUHKJioKap6oHa- 
TOB, cnocofinHX ByjiKaHHsoBaTbca KaK no ABOft- 

30 HWM CBH35IM, TBK H DO UHKJ10Kap60HaTHHM 

rpynnaM, b KaMecTse hcxoahwx npoAyKTOB HC- 
nojibsyiOT snoKCHAHpoBaHHwe noJiHAKeHU. 



CocraBHTMb Jl. flonODa 
PeAaKTOp K. BeflcCeftH Texp^ JI. r^aAKOea KoppeKTop«: Jl. AeH^«"^Ha 



— — rrr^ j^t^ 268 THpa5K 655 noAniiciioc 

oaxaa ivw/z^ rocviiopcTBeiiiioro komhtctb CoBera Mhhhctpob CCCP 

' no AC.iaM USOepCTCUHft H OTKpUTIlft 
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